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1. HazHa4yeHue (pOHIa OLIEHOYHBIX CPEACTB

1.1. Heabrw co3ganuss ®OC no aucuurminHe «DU3HMKO-XUMHUYECKUE METOJbl aHAIIM3a»

ABIISIETCS YCTAHOBJIEHUE COOTBETCTBUSI YYEOHBIX JIOCTH)KEHUH 3allllaHUPOBAHHBIM pE3yJIbTaTaM
oOydeHus u TpeboBaHUSIM paboyueil MPorpaMMbl TUCHUTUIHHEI.

1.2. ®OC pa3paboTaH Ha OCHOBAaHUU HOPMATUBHBIX JOKYMEHTOB:

— (heaepanbHOTO TOCYIaPCTBEHHOTO 00PA30BaTEIBHOTO CTAHJAPTA BHICIIETO 00pa30BaHMS 110
HampaBjaeHuto 1oarotoBku 44.03.05 Ilemarormueckoe oOpa3zoBanue (C JAByMs NpOOHIAMH
MOJArOTOBKU) (YpOBEHb OakallaBpHaTa), yTBepKJACHHBIM IpUKa3oM MUHHCTEPCTBOM 00pa30BaHUs U
Hayku Poccuiickoii penepannu ot 9 depans 2016 r. Ne 91;

— o0Opa3oBarenbHOM MporpaMmbl «BHONOTHS U XUMHKY», OYHOH ()OPMBI OOYYEHHUS BBICIIETO
oOpa3oBanus 1o HamparieHuo moarotoBku 44.03.05 Ilemarormueckoe oOpazoBanue (C ABYMs
PO UISIMU TIOATOTOBKH);

— Ilonoxenus o QopmupoBaHuu (OHAA OLEHOYHBIX CPEICTB ISl TEKYIIEro KOHTPOJIS
YCIIEBaEMOCTH, NMPOMEXKYTOYHOH M HMTOTOBOM AaTTeCTallMd OOYyYaromuxcs Mo 00pa30BaTebHBIM
nporpaMMaM BBICHIETO0 00pa3oBaHUsI — MporpaMmaM OakajaBpuaTa, MporpamMMmaM CIHelHaInTeTa,
mporpaMmMaM MarucTparypsl, IporpamMmaM MOATOTOBKM HAY4YHO-IIEJarOTMYECKUX KaJIpoB B
acnupaHType — B (efepallbHOM TOCYJIapCTBEHHOM OOJKETHOM 00pa30oBaTEeIbHOM YUPEKICHUU
BbIcIIero oopaszoBanus «KpacHospckuil rocy1apcTBeHHbIN negarorndeckuii yuusepcutet um. B.I1.

AcradbeBa» yTBepKJIeHHOro npuka3oM pekropa Ne 297 (1) ot 28.04.2018.
2. IlepeyeHb KOMIeTEeHIMIA, MOIEsKAIUX (OPMHUPOBAHMIO B PAMKAX JHCHHMILIMHBI.

2.1. IlepeuyeHb KOMMeTeHUMii, GOPMHpPYEMBIX B Mpolecce H3YyYCHMs TUCHMILIMHBI «PU3MKO-

XUMHUYCCKUC MCTOAbI AaHAJIN3a».

e [IK-1: CnocobeH ocBaumBaThb W MCIIOIB30BaTh TEOPETUUECKHE 3HAHUSA M TPAKTHUECKUE
YMEHUS M HAaBBIKH B MIPEIMETHOM 00acTH MpH pelieHuu nNpodhecCHOHaIbHBIX 3a/1a4;
o [IIK-1.1: 3HaeT cTpyKTypy, COCTaB U TUAAKTUUYECKHE €IMHUIBI IPEIMETHON 00JIacCTH
(mpenosiaBaeMoro npeaMeTra)
o [TIK-1.2: YmeeT ocymiecTBIsATh OTOOp y4eOHOTO COEpKaHUS IS €ro Pean3allii B
pa3nuyHbIX (hopmax o0yueHHs B COOTBETCTBUM ¢ TpeboBanusiMu GI'OC OO
o IIK-1.3: JlemoHcTpupyeT yMmeHHe pa3pabaThiBaTh pa3iu4Hble (OPMBI YU4EOHBIX
3aHSATUNA, TPUMEHSITh METOJbI, NMPUEMBbl M TEXHOJOTMM OOydYeHHUs, B TOM YHUCIE

nH(bOpMaIMOHHbIE



3. @OH/1 OLIEHOYHBIX CPEACTB A/ MPOMEKYTOUHOI aTTecTaluu

3.1. ®oHIBI OLICHOYHBIX CPEJICTB BKIIFOYAIOT: 3a4eT.

e OLICHOYHOE CPEJICTBO 1 — BOIPOCH! K 3a4ery.

3.2. OneHOYHBIE CPECTBA

3.2.1. OnieHOYHOE CPEACTBO: BOMPOCHI K 3aUETy.

Kputepuu onieHnBaHus Mo OLEHOYHOMY CPEACTBY 1

®opmu | IIpoaBuUHYTBII ypOBEHb ba3oBblii ypoBeHb IloporoBblii ypoBeHb
pyemble chopmupoBaHHOCTH copmupoBaHHOCTH chopMupoBaHHOCTH

KOMIIET KOMIIeTCHIM I KOMIIeTeHIM i KOMIIeTeHIIN I

eHIIUH (87-100 6aoB) (73-86 GamioB) (60-72 bamma)*
OTJIIMYHO/3a4TCHO XOPOIII0/3a4TEHO VIIOBJICTBOPUTEIILHO/3aUTe
HO

IIK-1.1 | OGyuarommiics Ha OO6yuaromuiicst Ha OOyuarommuiics Ha
NPOJIBUHYTOM YPOBHE 0a30BOM ypOBHE 3HAET MOPOTOBOM YPOBHE 3HAET
3HAET CTPYKTYPY, COCTaB U | CTPYKTYPY, COCTaB U CTPYKTYPY, COCTaB U
JUIaKTUYCCKUE CIMHUIBI | JUJIAKTUYECKUE SAUHUIBI | JUIAKTUYCCKUE SAMHUIIBI
peIMeTHOM o01acTu IpeIMeTHOM 001acTi PeIMETHOH 00J1acTh
(mpemnomaBaeMoro (mpenoxaBaeMoro (mpenogaBaeMoro
IIPEMETA) IIpeaMeTa) IIpeaMeTa)

IIK-1.2 | O6yyaromumiics Ha OOyuaromuiics Ha OObyuaromuiics Ha
NPOJIBUHYTOM YPOBHE 0a30BOM ypOBHE yMeeT MIOPOTOBOM YPOBHE YMEET
yYMEET OCYIIECTBIIATH OCYILECTBIATH OTOOD OCYIIECTBIATH OTOOD
0TOOp y4eOHOTro y4eOHOTr0 coJepKaHuUs y4eOHOTr0 CcoJIepKaHUs
COJIepKaHUS IS €T0 JUIsl €T0 peaau3alyy B JUIS €T0 peaan3aluu B
peanu3aiuy B pa3IivHbIX | pa3IU4HbIX (hopMax pa3iauyYHbIX opmax
dbopmax oOydeHus B o0OyueHHsl B COOTBETCTBUU | OOYYEHHs B COOTBETCTBUU
COOTBETCTBUHU C ¢ TpeboBanusmMu PI'OC ¢ TpeboBanusimMu PI'OC
tpebosanusimu ®I'OC OO | OO 0]0)

MMK-1.3 | O0yyarommiicst Ha OO6yuatromuiicst Ha OOyuatomuiicst Ha

IPOIBUHYTOM YPOBHE
JIEMOHCTPHUPYET YMEHUE
pa3pabaTbIBaTh
pasyn4Hbie (HOPMBbI
yueOHBIX 3aHATHH,
IPUMEHSTh METO/IBI,
IpUEMBbI U TEXHOJIOTUU
0o0y4yeHHs, B TOM YHCIIe
UH(POPMAIMOHHBIE

0a30BOM ypOBHE
JIEMOHCTPUPYET YMEHHE
pa3pabaTbIBaTh
paznuuHbie GopmbI
y4eOHBIX 3aHSITUH,
MPUMEHSITh METO/IBI,
MPUEMbI U TEXHOJIOTHH
o0OyueHus1, B TOM YUCIIe
UH(POPMAIIMOHHBIC

MIOPOTOBOM YPOBHE
JI€MOHCTPHPYET YMEHUE
pa3pabaTbIBaTh
pasnu4Hbie (HOPMBI
y4eOHBIX 3aHSITUH,
MPUMEHSTh METO/IbI,
MPUEMBI U TEXHOJIOTHU
00y4yeHHUs, B TOM YHCIIe
UH(QOPMAIIMOHHBIE




4. ®oHA OLIEHOUYHBIX CPECTB Ul TEKYIIero KOHTPOJIS yCIIeBAeMOCTH
4.1. ®oH/bI OLIECHOYHBIX CPEICTB BKIIIOYAIOT:
® OIICHOYHOE CPEJCTBO 2 — BXOJHOU KOHTPOJIb (TECTUPOBAHHUE),
® OIEHOYHOE CPEJCTBO 3 — COCTaBJICHUE KOHCIIEKTOB JIEKIIUNA MO TEMaM,
® OIEHOYHOE CPENICTBO 4 — OTUETHI IO JAOOPATOPHBIM paboTam,
® OIIEHOYHOE CPEJCTBO 5 — pelIeHHe 3a/1a4 110 TeMaM,
® OIEHOYHOE CPEJCTBO 6 — MHAMBUIYaJIbHOE JOMAIITHEE 3a/1aHHE,
® OIICHOYHOE CPEJCTBO / — MUCbMEHHAs KOHTpOJbHas padoTa Nel,
® OIICHOYHOE CPEICTBO 8 — MUCbMEHHAs KOHTPOJIbHAs paboTa No2,
® OIICHOYHOE CPEICTBO 9 — HamucaHue pedepara.
4.2. Kputepuu olieHUBaHUS
4.2.1. Kputepuu OLIEHUBAHUS CM. B TEXHOJOTHYECKON KapTe peTHHra no Aucuurinie « Ou3uko-
XUMUYECKHE METOIbI aHATIN3a.

4.2.2. Kputepuu OLIEHUBAHUS 110 OLIEGHOYHOMY CPEJICTBY 2 — BXOJAHOI KOHTPOJIb (TECTUPOBAHME).

KomnunuectBo 0amioB

Kpurepun onennBanus N
(BKJIa/1 B pEUTHHT)

Bepnbix oTBeTOB — 4 1

Bepubix orBeTOB — 8

Bepnbix otBeTOB — 12

Bepnbix oTBeToB — 16

Ol B wWwiN

Bepubix orBeToB — 20 (MakcHMalIbHBINA OaLT)

4.2.3. Kputepuu olileHMBaHUs 10 OLIEHOYHOMY CPEJICTBY 3 — COCTABJIEHHE KOHCIIEKTOB JIeKINii

o TeMaM.
Kputepuu onieHuBaHMsI Koumriectso v6 Ion
(BKJIa/1 B pEUTHHT)

PackpbIThl OCHOBHBIE TIOHATHUS IO TEME 3
[TokasaHbI CBSI3U MEXK]Ty OCHOBHBIMH TIOHSATHSIMH 3
Hcnonb30BaHue cXeM U YCIOBHBIX 0003HAUCHHIA 2
AKKYpaTHOCTB, FPAMOTHOCTb, JAKOHUYHOCTD 2
MaxcuManbHbIH Gan 10

4.2.4. Kputepun OlIeHUBaHUSI 10 OLIEHOYHOMY CPEJCTBY 4 — 0TYeThl 110 J1a00PATOPHBLIM padoTam.

KonnuectBo 0amios

Kpurepnn ouennBanus N
(BKJIag B peUTHHT)

BrinonHenue paboThl COTTaCHO HHCTPYKIIUU 1

Odopmienne coracHo TpeOOBaHUSM IIaHA

[Tony4uenue pe3yabTaToB, COOTBETCTBYIOIIMX IETH PAOOTHI

1
1
CamocrodarenbHoe (HOpMYITHPOBAHNE BHIBOJA 1
MaxkcumanbHbIN 6asn 4




4.2.5. Kputepun olleHUBaHUsI 110 OLICHOYHOMY CPEJICTBY S — pelieHHe 32/1a4 [0 TeMaM.

Kpurepuu ouiennBanus

KonuectBo 6aiu10B
(BKJ1a/1 B pEUTHHT)

3a KaXKIyl0 BEpHO PEIICHHYIO 3a7auy

1

MakcumanbHbii 6amr (3a 10 3amaq)

10

4.2.6. Kputepuu OlLICHMBAHHUS IO OIICHOYHOMY CPEACTBY 6 — MHIAMBMIYAJbHOE JIOMAIlIHee

3aJlaHue.

Kpurepuu oneHnBanus

KonmuectBo 6aiu10B
(BKJIa/1 B pEUTHHT)

3a Kaxjaoe BCPHO BBIIIOJIHCHHOC 3aaHUC

2

MaxkcumanbHbIi Oam (3a 3 3amanust)

6

4.2.7. Kputepun OlleHUBaHUS MO0 OLIEHOYHOMY CPEICTBY / — NHCbMEHHAasi KOHTPOJAbHasi padoTa

Nel.

Kputepuu onieHuBanus

KonuuecTBo 6anoB
(BKJIaJ B PSUTHHT)

3a KaXXa0€ BEPHO BLIIIOJIHCHHOC 3a1aHUC

1

MakcumanbHbIi 0ast (3a 6 3a7aHMi)

6

4.2.8. Kputepuu OlleHUBaHUS 1O OLIEHOYHOMY CPEJICTBY 8§ — NUChbMeHHAasl KOHTPOJIbHasi padoTa

Ne2.

Kpurepnn onennBanus

KonnyectBo 6annos
(BKJIa/1 B pEUTHHT)

3a Kaxkgaoe BCPHO BBINTOJIHCHHOC 3aJaHUC

2,5

MaxkcuManbHbli 6ait (3a 4 3a1aHust)

10

4.2.9. Kputepuu OlleHUBaHUS TI0 OIIEHOYHOMY Cpe/icTBY 9 — Hanucanue pedepara.

Kpurepnn onennBanus

KonnyectBo 6annos
(BKJIa/1 B pEUTHHT)

PackpsiTo comepikanue TeMbl pedepara 3
I'my6GuHa u oxBat JIUTEpaTypsl O TeMe pedepara 2
[TokazaHa akTyalqbHOCTH TEMBI, HAJHMYUE BBEICHHS W 3aKIIOYCHHUS, 3
COJIep KaIero BBIBOIBI IO MPOAETIaHHOM padoTte

AKKYpaTHOCTB, TPaMOTHOCTb, JAKOHUYHOCTH 2
MakcumanbHbIH Gasut 10




10.

11.

5. OueHouHbIE cpecTBa (KOHTPOJIbHO-U3MEPHUTEIbHbIC MAaTEePHAIbI)

5.1. OueHo4YHbIe CPeACTBA ISl IPOMEKYTOUHOI aTTecTaAluH

5.1.1. TunoBbie BONPOCHI K 3a4eTy (OLeHOYHOe cpeacTBo Nel)

Jaiite KinaccupuKauo METOIOB aHanu3a B XUMHUH. OXapakTepu3yinTe GU3NKO-XUMUYECKHUE
MeTO/bI aHanu3a. PackpoiiTe MOHATHS: aHATUTUYECKHUI CUTHAJ, TPAJAyHpPOBOYHAsT (PYHKITHS,
YYBCTBUTEIBHOCTb, NpesieNl 0OHapykeHus, GpoH. Ilepedncnnre 1OCTOMHCTBA U HEIOCTATKU
(U3NKO-XMMHYECKUX METO/I0B aHAJIH3a.

Oxapakrepu3yiiTe ONTHYECKHE METONAbl aHanu3a. llepeuncrnure  XapakTepUCTUKU
AJIEKTPOMArHUTHOTO U3NydeHus. J[laiiTe omnpeneneHue TMOHATUIO CIEKTP U3ITYYCHUSI.
Onummre cxemy npubopa MOHOXPOMATOPA.

Oxapakrepu3yiTe MeTOJ| aTOMHO-dMHCCHOHHOIO CHEKTpPaJbHOrO aHaiu3a. Onummre
OPUHIIMII METOJa, pacCKakuTe o0 HUCTOpUU ero pa3BuTHs. JlaliTe CcpaBHUTEIBHYIO
XapaKTePUCTUKY MCTOYHUKOB BO3OYXKIACHHS: IUIAMSs, dJICKTPUYSCKAs Jyra, dJICKTPHUSCKast
HCKpa, BHICOKOYACTOTHAs! MHAYKTUBHO-CBSI3aHHA IJ1a3Ma.

[lepeuncaure crnocoObl perucTpaliv CIEKTPOB B aTOMHO-3MHCCHOHHOM CIEKTpPaJbHOM
agasnze. OXxapakTepu3yHWTe KayeCTBEHHBIM U KOJIMYECTBEHHBIM AaTOMHO-dMUCCHOHHBIN
CIIEKTPAaJIbHBIN aHAJIN3.

Oxapakrepu3yiiTe METOA  MOJEKYJISIPHO-aJCOPOIIMOHHOTO  CIEKTPAJIbHOIO  aHaju3a.
OnummTe TPUHIIAIT METOJ1a, PACCKAXUTE 00 ucTopun ero pa3sutust. ChopMmympyiTe 3aKOH
byrepa-JlamGepra-bepa. [lepeuncnure ocHOBHBIE y3i1bI TPHOOpa CIEKTPOHOTOMETpA.

HazoBute ocobeHHOCTH (HOTOMETPUUYECKUX PEAKIUN. YKaXKHUTE YCIOBHS MPOBEIACHUS
doromeTpuueckoro ananmsza. [laiite omnpegeneHuss ocHOBHBIM moHsATHsAM:  DOK,
cBeToQUIbTp, KioBeTa, KodhdumueHnt cBeronosromenus. [lpuBenute mpumepsl
MCIIOJIb30BaHUs METO1a OTOMETPUHU B KAYECTBEHHOM U KOJIMYECTBEHHOM aHAIIM3e.

OxapakTepu3yiTe IMEKTPOXUMUUECKHE METO/bl aHallu3a, MPUBEIUTE UX KIACCHU(PHUKAIIHIO.
Jaiite onpeneneHuss OCHOBHBIX IOHATUN: AJIEKTPOXUMUYECKAs TYEHKa, dJIEKTPOXUMHUYECKUNA
MOTEHIM A, KOJIMYECTBO JIEKTPUYECTBA, yJI€IbHAs 3JIEKTPONPOBOJHOCTD PACTBOPA.

OxapaxkTepu3yiTe METO1 JIEKTpOrpaBUMeTpuueckoro ananusa. [IpuBenure GopMynupoBKu
3axoHOB Dapanes. YKaxuTe 001acTi MPUMEHEHHUSI METOIa.

[IpoBennTe CpaBHUTENBHBIM aHAIW3 MPOILIECCOB DJIEKTPOJIM3a B pacijlaBe U pPacTBOPE
AJIEKTPOJIUTOB (C MHEPTHBIMU M aKTUBHBIMHU dJIEKTpoaaMu). OXapakTepu3yiTe KaToaHble U
AQHOJIHBIE MPOLIECCHl MPH BJIEKTPOIM3e. YKaKuUTe (opMyay IUis pacuera OKHCIUTEIbHO-
BOCCTAHOBUTEIBHOTO  IMOTEHLMANAa  peroKc-mapel. JlaliTe  OmpenesieHHe  IOHSATHUIO
CTaHJAPTHBIN AJIEKTPOIHBIN MOTEHIHAIL.

OxapakTepu3yiTe MeToJ]l KyJoHOMeTpuuyeckoro aHanuza. OOBsICHUTE NMPUHLIHUI pabOThl U
npuBeanTe Kiaccudukanuio Merona. JlalTe omnpeaeneHUe MOHATUIO 3JIEKTPOXUMHUYECKUN
HKBUBAJIEHT. YKaXHUTE 00JIaCTH PUMEHEHHS METO/Ia.

OxapakTepu3yiiTe MeTo1 NOTEHIIMOMETprYecKoro aHanusa. [Ipusenure ypasHenne HepHera.
Jlaiite onpeneneHrue MOHATUIO CTAaHIAPTHBIN IEKTPOXUMUYECKUN noreHuuain. [Ipusenure
IIpUMEPBl IIPUMEHEHUs METOAOB IPSAMOM MOTEHUMOMETPUU U IMOTEHLHMOMETPUYECKOTO
TUTPOBAHUS.



12.

13.

14.

15.

16.

17.

18.

19.

20.

21.

22.

[TpuBenuTe KIaccUPHUKAIHIO MIEKTPOA0B. OMUIINTE CTPOCHUE ANEKTPOIOB 1-r0 1 2-T0 poja,
pelnoKc-a1eKTpoJoB.  OObscHUTE  OpUHIMI ~ pabOThl  3JNEKTPOJOB  CPABHEHUS:
XJIOpCEpeOPSHHBIN SJIEKTPOI, KATIOMEIBHBIN 3JEKTPOJI, XUHTUAPOHHBIN IIEKTPOI.

Onummre CTpoeHHue U OOBIACHUTE MPUHIUI PAOOTHI CTEKISHHOTO 3JeKTpona. OO0bicHUTE
npuHun padotsl pH-metpa. [IpuBennTe Ki1acCHPpUKAINIO HOHCEIEKTUBHBIX 3JICKTPOJIOB.

Onuummre OPUHLUUI METoJa KOHIYKTOMETpHuYecKoro aHaiusa. llpuBeaurte ompenesneHus
OCHOBHBIX IIOHATHH: yAEIBHOE COIPOTHUBIICHUE, YHAEIbHAs  AJIEKTPOIPOBOAHOCTS,
9KBUBAJIEHTHAs 3JIEKTPONPOBOAHOCTb. ChopMynupyiTe 3aKOH HE3aBHCUMOIO JBH)KEHUS
nonoB Konppaymia. Ykaxkure 001acTi IpUMEHEHUS METO/A.

JlaiiTe cpaBHUTENBHYIO XapaKTEPUCTUKY BUJIOB KOHIYKTOMETPUHM: TIPsiMasi KOHAYKTOMETPHS,
KOHAYKTOMETPUYECKOE THUTPOBAHUE, BBICOKOYACTOTHOE TUTPOBAHUE. YKaXHUTEe OO0IaCTH
MPUMEHEHUS KOHAYKTOMETPHUHU.

OxapakTepu3yiiTe MNPUHIMI TOCTPOCHHs] mojsiporpammel. [lpuBenure ompenencHus
OCHOBHBIX NOHSTHUH BOJIbTAMIIEPOMETPUYECKOTO METO/la aHaiIu3a: PTYTHBIM Kalarolui
AIIEKTPO/I, TOJSIPU3AIINS, ISTIOJIIPU3ATOP, OCTATOUYHBIHN TOK, (hapaieeBCKHA TOK, MPEACITbHBIN
b y3nOHHBIN TOK, MOIIPOrpaMMa, HoJsiporpaduyeckue BOIHBI.

JlaiiTe XxapakTepUCTUKY KaYECTBEHHOT'O U KOJMYECTBEHHOTO MOJISIPOrpauuecKoro aHajiusa.
YkaxuTe 00J1acTH MPAKTUYECKOT0 MPUMEHEHHS MONISIporpaduu.

Oxapakrepu3yiiTe XpoMaTorpapuieckue METOIbl aHamu3a. [IpuBenuTe KIacCHPUKAIUIO
MeTOJI0B Xpomarorpaduu. Onummure crnocoOsl MOIy4YeHUus XpoMaTorpaMmm. Pacckaxkure mpo
onbiTel M.C. IBeTa.

OnummMre METoJ AIIOCHTHON KOJIOHOYHOUM Xpomarorpaduu. OO0bsCHUTE NPUHIUN PabOTHI
MeTOo/1a. YKaXKHUTE 00JIaCTH MPAKTHYECKOTO MPUMEHEHHS METO/1a.

OxapakTepu3yiTe METO/bl Ta30BONM W KMIKOCTHOM Xxpomarorpadguu. ONHUIIUTE MPUHLUI
paboTel  METOAOB.  YKaXuTe  00JaCTH  MPAKTUYECKOr0  NPUMEHEHUS  METOOB
Xpomarorpaduyeckoro aHaau3a.

OObscHUTE NPUHIUI METOAa OyMaXHON XpoMaTorpaguu. YKaxuTe 001acTu MPakTUIECKOro
IIPUMEHEHHUS METO/1.

OObBsicHUTE TPUHIUI METOJa TOHKOCIOWHOW XpomaTtorpaduu. YKaxute o0jacTu
MPAKTUYECKOTO MPUMEHEHHUSI METOI.



1.

5.2. OneHOYHBIE CPEACTBA VISl TEKYIEr0 KOHTPOJISI yCIIeBaeMOCTH

5.2.1. BXogHOM KOHTPOJIb (TeCTHPOBaHHUeE) (0OIleHOYHOE CpecTBO Ne2)

Kak  eviuucnaemca monapuasa macca IKGUGANEHMA 6  PeAKUUAX  OKUC/ICHUA-
eoccmanoenenusn?

1) mosspHas Macca JACIUTCS Ha YHCI0 HOHOB BOJIOPO/IA, YUACTBYIOIIMX B PEaKIINU;

2) MossipHasi Macca JAEIUTCS Ha YMCI0 HOHOB T'MIPOKCH/IA, YIACTBYIOIIUX B PEAKIIHH;

3) MossipHast Macca JeJIMTCS Ha POM3BEICHUE CTEIICHU OKUCICHHS METaJlIa Ha YKCII0 aTOMOB
METaJIIa;

4) MoJmsipHas Macca JSUTCS Ha YUCIIO AJIEKTPOHOB, YYACTBYIOIIUX B PEAKIIUH.

Yem noJab3yrIomcsa onsa xapakmepucmuKku OKUCiumeilbHo-60CCMAano6umel1bHblxX npoueccoa?

1) 3HaYCHHUSIMH JICKTPOOTPULIATEILHOCTH JIEMEHTOB;
2) 3HAYEHUSIMH PEIOKC-TIOTCHIHAIIOB;

3) YKCIIOM MPUHATHIX MM OTAAHHBIX 3JIEKTPOHOB;

4) 3HaYCHUEM CTETICHU OKUCIICHHUSL.

Ymo Ha3vieaemcs CmtlHdtlpmelM pedokc-nomeuuuwlom?

1) moreHmmMan mapel, K3MEepeHHbIN npu Temneparype 0°C;

2) MOTEHIMAN Mapbl, U3MEPEeHHbIN npu Temrepatype 18-25°C; KOHIEHTpAlMU UOHOB PaBHBI
MeXy COOOH;

3) moTeHIMaN Mapbl, U3MEPEHHbIH npu Temneparype 18-25°C mpu akTUBHON KOHIICHTPALUH
MOHOB 1 MOJIB/J1 B Tape co cTaHAapPTHBIM BOJOPOIHBIM 3JIEKTPOAOM;

4) moTeHIMal napel, U3MEpeHHbIH npu Temreparype 0°C, mpu aKTUBHON KOHIIEHTPAIIUU HOHOB
1 Monb/m.

Kaxkasn ghopmyna ucnonvzyemcs ons evtuucinenusn 3/[C?

1) DJIC = Eoxsen — Esocer; 3) DJIC = Eoxmen + Esocer]

2) DJAC = Esocer — Eoxuen; 4) DIC = Eoxuen + 0,058/Z - 19(Coxuen/Crocer)

Hpu KAKOM 3HA4YeéHuUuU QﬂC npomekaem OKUC/ITUME/IbHO-80CCMANOBUM E/IbHbLIL npouecc?
1) DJIC = 0; 2) DJIC <0; 3) DJIC > O; 4) DIIC = 1.

Ilpu kaxom u3 ykazannwvix 3nauenuit 3/]C ¢ nepsyr ouepedb npomekaem OKUCIUMENbHO-
60ccmanogumenvHulii npoyecc?

1) npu Haumensbem 3HaueHnn J/1C;
2) nipu HanboubIreM 3HadeHun JJC;
3) He 3aBucuT ot Beimuunbl DJIC.

Kem u Koz2oa 6v110 npeodnoxceno ypasuenue pacuema peaibHulX NOMeHyuan08?

1) Appenunycom B 1887 r.; 3) OctBanbaom B 1894 r.;
2) Hepucrom B 1889 r.; 4) Iunossim B 1903 1.

Om Kaxkux l[)aKmopoe 3asucum eeinvuuna peajibHolco aﬂekmpodnozo nomeuuua./la?

1) OT KOHIICHTpAIHY;

2) OT TeMIepaTyphbI;

3) ot KoHIIEHTpalKH, TeMieparypbl U PH pacTBopa;
4) ot KoHIeHTpaImu U PH pacTBopa.



10.

11.

12.

13.

14.

15.

16.

17.

18

19.

20.

Kaxyio eenuuuny moxcno paccuumams no popmyne E = E° + 0,058/ - 1g(Coxnea/Crocer)?

1) peanbHBIN PEAOKC-TIOTEHIIUAT;

2) cTaHmapTHBIN PEIOKC-IOTEHIINAT;

3) BDJIC peakuuu;

4) 06acTh mepexo/a peIoKC-HHANKATOPA.

Ykarcume oxkucnumenvno-eoccmanosumenvuyo napy, Ha ROMeEHUUA KOMOPOU 1uAem
PH cpeoui.

Do/ I 2) Fe?* | Fe?*: 3) Cr,07% | 2Cr*; 4) Ce** | Ce?*.

Pacnonoscume xumuueckue coeaunenust PbOz, Bry, KoCroO7, 2 B mopsiake yObIBaHUS HX
okmciuTensHoi criocodHocTH. E (PhO2/Pb?") = 1,46 B; E° (Br2/2Br) = 1,09 B; E° (12/2)°) =
0,52 B; E° (Cr,0*/2Cr**) = 1,33B.

1) I2; Brz; KoCr207; PhOo. 2) Bro; KoCr20O7; PbO2; 1. 3) PbO2; KoCro07; Bro; Io.

Onpedenume camblii CUJBHBIA BOCCTAHOBUTENb, WCIIONB3YSl 3HAYCHHUS OKHCIUTEIBHO-
BOCCTaHOBHTEIbHBIX TIOTeHIMAN0B pegokc-map: E° (Zn?*/Zn%) = - 0,76 B; E° (AIF*/AI%) = — 1,66
B; E° (Cu?*/Cu®) =+ 0,34 B; E° (Cl/2CI") =+ 1,36 B).

1) AI%; 2) Zn%; 3) CI; 4) CuP.

Onpedenume Kakoil U3 METAJUIOB JIETYe pacTBOpsieTcsi B Boje. CTaHAapTHBIE AJIEKTPOJIHBIE

TIOTEHIMABl MEIH, Maraus, cepebpa n Mapranna pasusr: E® (Cu?*/Cu®) = + 0,34 B, E® Mg?*/
Mg =-2,37 B, E® Ag*/Ag® = +0,80 B, E° Mn*/Mn® = - 1,18 B.

1) maprasnerr; 2) MeJb; 3) cepebpo; 4) Marauii.

K cunvnoim anekmpoaumam omnocames:

1) HaPOy; 2) HCI; 3) NaOH; 4) H2COs; 5) H.S.

Kakoe u3 ykazannuvix éeuyecme npu pacmeopeHuu é 600e 0aém ciadouieiounylo peakyuio:
1) NHg; 2) SOz; 3) COy; 4) HaS.

Yemy paeno 3nauenue pH 0,01M pacmeopa HCI?

1) 1; 2) 2; 3) -1; 4) 102

Kakumu kamuonamu 0oycnoenena y3eecmkocms 600bt?

1) KaTHOHAMU KaJbIMs ¥ HATPHS,; 3) KaTHOHAMH HATPHS U KaJHs,

2) KaTHOHAMHU MarHusi U HaTpus; 4) KaTHOHAMHM KaJIbIIMsI U MarHUsl.

. B kakux eounuyax evipaxcaemcsa yxcecmkocms 600ot?
1) momb/1; 2) MMOJIB/IT; 3) rpaxgycel;  4) BEpHBI OTBETHI 2 1 3.

Paccuumanme: Yemy paBHa MOJIsIpHAas KOHLEHTPALMs JKBUBAJICHTA PacTBOpA IIEpMaHraHaTa
KaJIus, €CJIM Ha TUTPOBaHKME HAaBECKH OKcasarta HaTpus maccoi 0,1256 r B kucioi cpeae nomnuio
22,1 mu pacTBOpa NepMaHraHara Kanus?

1) 0,09677 momnb/x; 3) 0,04240 mos/i;
2) 0,08480 momnb/m; 4) 0,1696 mob/m.

Paccuumaiime: Yemy paBHa MoJIsIpHasi KOHLEHTpalLUsl SKBUBAJIECHTA pacTBOpa IEepMaHIraHaTra
Kanusi, ecau Ha tutpoBanue 20,00 M1 pacTBOpa MIAaBENIEBON KUCIOTHI, COAEPKAIIETO HABECKY
11aBeJIeBOM KHUCIOTHI Maccor 5,16 r B 400 ma pactBopa, uspacxonoBaHo 22,50 M pactBopa
MepMaHraHaTa KaJius?

1) 0,364 moin/; 3) 0,091 momnb/x;
2) 0,182 monb/m; 4) 0,073 mosb/m.
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5.2.2. CocTaBJ/ieHHe KOHCTIEKTOB JIEKIU 10 TeMaM (01leHOYHOe cpeacTBo Ne3)
Tema 1. DnekTponu3. DIEKTPOrpaBUMETPHUSL.
Tema 2. KynoHomeTpudyeckue METOAbl aHAIN3A.
Tema 3. KoHayKTOMETpUYECKHE METO bl aHATH3A.
Tema 4. [loreHIMOMETPUYECKIE METO/IbI aHAIH3A.
Tema 5. BonbramnepoMeTpuyecKkrue METO/Ibl aHAIK3A.
Tema 6. CriekTpanbHbIE METO/IBI AaHAH3A.
Tema 7. ATOMHO-3MHUCCUOHHBIE METO/IbI AaHATTU3A.
Tema 8. MonexynspHasi ClIEKTPOCKOIHS.

Tema 9. Xpomatorpaduueckrue METObI aHATTN3A.

5.2.3. OT4eTsl 10 JIA00PATOPHBLIM padoTaM (01leHOYHOE cpeacTBO Ned)

[1nan oTuera no nabopaTopHOii paboTte

Tema mabopatopHOi pabOTHI

[ens mabopatopHOi pabOTHI

3anaun 1a00paTOpHOI pabOThHI

Martepuaisl 1 000pyOBaHHUE

Peaktusnl

Xon paboTsl 1. VpaBHeHus peakuuii U pacyeT KOJIMUECTB UCXOTHBIX
BEILIECTB.

2. PUCYHKH XMMHUYECKUX YCTAaHOBOK JUISI CHHTE3A.

3. Omcanme xoxa paboTHI.

4. HabnroieHus u pe3yapTaThl.

5. Pacuer KomMyecTB NPOAYKTOB  pEAKUUU U
OIpEEIICHUE BBIX0/1a IPOAYKTOB PEAKIIMH.

BriBo o mabopaTtopHoit pabote

[Tepeuens nabopaTopHBIX pabOT:

Jlabopamopnas paboma Nel «IneKTporpaBUMETPUUECKOE ONPEIEICHNE COACP)KaHUS METU
B PacTBOPE METHOTO KYIOpOoca.

Jlabopamopnas paboma Ne2 «IToTeHMoMeTpruYECKOE TUTPOBAHUE cMecu
XJIOPOBOZOPOAHOM U OGOPHOM KUCIOTY.

Jlabopamopnasa paboma Ne3 «KoropumeTpudeckoe OINpeAeNieHue COAEpPKaHUS HOHOB
xene3a (I1I) B pactBope».

Jlabopamopnas paboma Ned4 «Xpomatorpaduueckuii anamus. OmnpenereHne CoAep KaHus

HMOHOB Maruus METoJJ0M HOHOOOMEHHOM XpOMaTOl"pa(bI/II/I».
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5.2.4. Pemienue 3a1a4 1o TeMaM (0I[eHOYHOE cpecTBO Ne5)
Tembl TpaKTUUECKUX 3aHATHH (TEMBI JIJIsl pELICHUS 3a/1a4):
Tema 1. DneKTPOHBIN MOTEHIUA. DJIEKTPOXUMUYECKHUI SKBUBAJICHT.
Tema 2. Dnextponus. 3akoHbl Dapajes.
Tema 3. KongykromeTpus.
Tema 4. OnTrueckas IWIOTHOCTE. 3akoH byrepa-Jlambepra-bepa.

Tema 5. KauecTBEHHbIN U KOJIMYECTBEHHBIN CIIEKTPaJIbHBIN aHAIIN3.

5.2.5. HuauBuUaya bHOE JOMAallIHee 3a/1aHue (0OLeHOYHOoe CpecTBO Ne6)

Bapmuanr 1

1. [Jomummute ypaBuenue OBP, paccraBbre K03((DULIMEHTHI, UCTIOIB3YSI METOM SJIEKTPOHHOTO

OaslaHca WM METOJI MOJIyPEAKIIUi, YKaKUTe OKUCIUTENL U BOCCTAHOBHUTEb.
H»SO3 + 1> +H20 = ...

2. PaccraBpre koddunmentsl B ypapaenuu OBP, ncnonp3ys MeTon 31eKTpOHHOTO OanaHca
WIM METO/J| MOJIPEaKIMM, YKa)KUTE OKUCIUTENb U BOCCTAHOBUTEIb. Y Ka)KUTE HAIpPaBJICHUE
JTAHHOM peaklMu NpU U3BECTHOM 3HaueHUH pH U akTHBHOCTAX peareHToB (MOoJib/1). Uncio B
CKOOKax COOTBETCTBYET aKTUBHOCTH BEILECTBA O MOPSAAKY HAMCAHUs YPaBHEHHUS.

Sb + Brz + KOH = KShO; + KBr + H20 pH
= 8,5 (1-0,001; 2-0,05; 4-0,002; 5-0,03)

3. CocraBbTe CX€My TajbBaHHUUYECKOTO 3JIEMEHTA, BKJIOYAIOLIET0 YKa3aHHbIE METalIbl.
Paccuuraiite 3/]C npu U3BECTHBIX aKTUBHOCTSIX HOHOB (MOJIB/M), TIpH Temriepatype 298 K u
Ti1. Hanummre >1eKTpoiHBIE W CyMMapHbIE YpaBHEHUS pPEakLHH, IPOTEKAIOIIUX B

TaJIbBAaHUYCCKOM DJICMCHTC.

Menp — Kagmuii. a(Cd?*) = 0,8; a(Cu?*) = 0,01; T1 = 350 K.

Bapuant 2

1. Honummure ypaBHeHue OBP, paccraBbTe K03 (GUIMEHTHI, HCIIOIB3YSI METOJ] 3JIEKTPOHHOTO

OaylaHca UM METO/I MOJTYpPEaKINi, YKaKUTE OKUCIUTETh U BOCCTAHOBUTEb.
Mn(NO3)2 + (NH4)2S208 + H:O = HMnOg + ...

2. PaccraBpre kod(dunments B ypapaeHun OBP, ncnonb3ys MeTon 31eKTpOHHOTO OanaHca
WIA METOJI MOJIypEaKINi, YKa)KUTe OKUCINUTENIb U BOCCTAHOBUTENb. Y Ka)KUTE HApPaBJICHUE
JAHHOW peaKIMM P U3BECTHOM 3HaueHuu pH 1 akTUBHOCTSAX peareHToB (MoJib/1). Hucno B
CKOOKax COOTBETCTBYET aKTUBHOCTH BEILIECTBA MO MOPSAAKY HAUCAHUS YpaBHEHHS.

Au + H2SeO4(kom) = Au2(SeO4)3 + H2SeOs
pH = 2,5 (3-0,0005; 4-0,005)

3. CoctaBbTe CXE€My TallbBAHUYECKOTO 3JEMEHTa, BKIIIOYAIOIIEro YKa3aHHbIE MeETaJUIbl.
Paccuuraiite 3/IC npu U3BECTHBIX aKTUBHOCTSIX HOHOB (MOJIB/JT), TpH Temnepatype 298 K u
Ti1. Hanummre >neKTpoiHBIE W CyMMapHbIE YpaBHEHUS pPEakIHH, IPOTEKAKIIUX B
raJIbBAHUYECKOM DJIEMEHTE.

XKeneszo — ceunen.  a(Fe?*) =0,01; a(Pb?*) =0,5; T1 = 273 K.
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5.2.6. [IncbMeHHas1 KOHTPOJIbHasi padoTa Nel (oneHo4YHOe cpeicTBO Ne7)

1.

Bapmuanr 1

Brraucnure skBUBaseHTHBIE MacChl (HOCPOPHOIT U YrONBHOM KHCIOT B PEaKLUsIX:
a. H3PO4 + Ca(OH)2 — CaHPO4 + 2H-0;
b. 2H.CO3 + Ca(OH)z — Ca(HC03)2 + 2H-0.

[Tpu coenmaenuu 5,6 T xene3a ¢ cepoil oOpasoBasioch 8,8 T cymbduma xeneza. Haiitu
OKBHBAJICHTHYIO MAacCy JKeje3a, €CIM HM3BECTHO, YTO JKBHBAJICHTHAs Macca CEepbl paBHA
16 r/mob.

ITpu pacTBOpeHMH B KHCIIOTE HEKOTOPOIo MeTaia Mmaccoi 1,8 r Beyaenuinocs 2,24 1 Bopopoaa
IpY HOPMAJIBHBIX YCIoBHAX. Onpenenure MOISIPHYIO Maccy SKBUBAJICHTA 3TOT0 MeTajlla.

Xnopua xeneza conepxut 34,42% sxenesa u 65,58% xiyopa. DKBUBAJIEHTHAsI Macca XJopa
35,46 r. OnpenennTs 3KBUBAIEHTHYIO MacCy XkKeJe3a.

Kakoe konmmuecTBO cepebpa HYKHO PAaCTBOPHUTH B KOHIICHTPUPOBAHHOM a30THOM KHCIIOTE,
4yT100BI oNMyuuTh 100 I HUTpaTa cepebpa?

Cxonpko 0,02 H. pacTBOpa nepMaHranara kanus norpedyercst Ha tTutpoBanue 20 mi 0,05 H.
pactBopa cynbdata xkenesa (1I)?

Bapuant 2
Brluncnute SKBHBaICHTHYIO Maccy okcuna cBuHIa (V) B peakiusx:
a. 4HCI + PbO2 — Cl2 + PbCl2 + 2H20;
b. C+PbO2— CO2+Pb

Paccunraiite MOISPHYIO MacCy 3KBUBAJIEHTA OJHOTO U3 Metauios rpymnmsl [TA Ilepuonnueckon
CHCTEMbl XUMHUECKUX 3JIEMEHTOB, €CIIM MPU COeAMHEHHH 3,6 T 3TOro MeTaia ¢ XJIOpOM ObLIO
noydeHo 14,1 r conu. DkBUBajIeHTHAs Macca XJiopa paBHa 35,5 r/moinb. HazoBute metam.

Merasi, SKBUBaJeHTHas Macca KoTtoporo 29,35 1/Moiib, BBITECHHUJ W3 KHCJIOTHI BOJOPOI
o6bemoM 105 mut mpu HOpMATTBHBIX yCIOBUAX. OnpenennuTe Maccy MeTasia.

Mpiibsk o0pa3yeT 1Ba OKCHJIa, MAacCOBAasl JIOJISI MBIIIbSKA B KOTOPBIX COOTBETCTBEHHO PaBHA
65,2% wu 75,7%. PaccunTaiiTe MOJAPHYIO MacCy 3KBHBAJICHTOB MBIIIbIKA B ITHX OKCHUJIAX U
cocTaBbTe UX (POPMYIIBL.

Kakoe komnuectBo cynbdara nuHka ZnSOs4 MOXKHO MOJYYUTh HpU B3aumojeucTBuu 150 r
METAUTAYECKOTO IMHKA C PACTBOPOM CEPHOM KUCIOTOM?

KakoBa MossipHasi KOHIEHTpalMsi SKBHMBAJeHTa MEepMaHraHata Kajlus, €Cld Ha THUTPOBAHUE
pactBopa, coaepsxkatiero 0,3044 r H2C204 - H20 nono 24,5 mu pactBopa KMnO4?
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5.2.7. IlncbMeHHas1 KOHTPOJIbHasi padoTa Ne2 (oneHo4YHOoe cpeicTBO Ne§)
Bapuanr 1

1. OnrHyeckas MIOTHOCTH pactBopa KMnO4 ¢ KoHueHTparmeii 5,0 MKI/cM®, H3MepeHHas B KIoBeTe
¢ ToJmMHOM noriouatomero cios 2,0 cm npu 520 um pasHa 0,400. PaccuuTaiite MOasipHBII
KO2(DPHUITUEHT TOTIIOIICHHMS.

2. B cnekrpe npoObl Mexay TuHUsAME Kene3a A1 = 304,26 um u A2 = 304,508 HM meeTcs emie oaHa
TUHUS. BBIYMCIUTH JUIMHY BOJIHBI STOM JIMHUU Ax, €CIIM Ha JKpaHe CHEKTPOIIPOEKTOpa OHa
yJajaeHa OT IepBOM JIMHUM KeJie3a Ha 1,5 MM, a OT BTOpoil — Ha 2,5 MM.

3. MomsipHsblii kodddunment ceeronoriomeHus nutuzonara meau (1) B rerpaxmopuze yrieponaa
I dopp = 550 HM pasen 4,52 - 10% Kakyro MaccoByio JOM0 MU MOMKHO ONPENETHTh C
JUTU30HOM, €CJIM U3 HaBecKu oOpasua crutaBa maccoit 1,0000 r monydarot 25,00 M pactBopa
mutuzoHata B CCls ¥ M3MEpsIoT MUHHMAJIBbHYIO onTHuYecKyro mioTHocTh 0,020 B kroBere C
TOJIIIMHOM MOTJIOIIAIOIIETO ciost 5,0 cM.

4. OkpallleHHBI PAaCTBOp COJH JK€Jle3a C MOJIIPHBIM KO3()(PUIIMEHTOM NOTJIOMEHHS, PaBHBIM
4,25 - 10%, mpu KoHIeHTpauu xene3a S - 107 r B 50 My1 MMeeT 3HaueHHe ONTHYECKOH ILIOTHOCTH
0,56. OnpenenuTs TOJUIMHY MOTJIOMIAIOIIETO CIIOS.

Bapuanr 2

1. K amuxBoTHO#M gactu 25.00 cM® pactBopa, comepxkarero 4.50 mxr/cm® xenesa (I11) noGaBumm
M30BITOK POIAHUIA KaTUs ¥ Pa30aBHIIM ero 10 KoHedHoro oosema 50.00 cm®. KakoBa ontuueckas
IUIOTHOCTh TOJY4YEHHOIO pacTBopa, u3MepeHHas npu 570 HM B KIOBET€ C C TOJIIMHON
norjomarniero ciosi 2 cM. Momnspablii  KO3((ULIHMEHT CBETOMOIJIOMIEHUSI POJAHUIHOTO
Komruiekca paseH 5500.

2. Jlns onpeseneHus JUTMHBI BOJHBI 3aJaHHOM JIMHUK B CIIEKTPE aHAIU3MPYEMOTro 00pasia Obuir
BbIOpaHbI /IB€ JUHUM B CHEKTpe *kene3a ¢ JuIMHaMHu BoiH: A1 = 360,885 u A2 = 361,877 HM.
OtcueTsl 1O MIKaje M3MEPUTEIBHOIO MHUKPOCKONA JJsi OJTUX JIMHUN OBbUIM  paBHBI
cootBeTcTBeHHO: b1 = 2,06, b2 = 3,18. Ompenenuth AMMHY BOJHBI Ax 3aJQHHOW JINHUH, €CIIH
OTCYET I10 ILIKaJe Ui Hee paBeH bx = 3,06 MM.

3. Ilpu  crmexkTpoOTOMETPHUECKOM  ONpEACTCHHH HUKEIs B  BUAE  COCIUHEHHS C
JTUMETHITIIMOKCUMOM B TIPUCYTCTBUM OKHUCIHUTENs B IIEJIOYHON Cpele Ui pacTBopa C
koHueHtpanuen Hukens 0,025 mr/ 50,00 cm® 6b1T0 MOJTY4€HO 3HAYCHHE ONTHUYECKOM MIIOTHOCTH,
paBHoe 0,324 B TByXCaHTUMETPOBOI KtoBeTe. BEIuncInTh 3HaUeHHEe MONIIpHOTO Kod(dduirenTta
CBETOIOTJIONIEHHS.

4. PaccuuTaTh MOJSPHYIO KOHIICHTPAIMIO THPO3WHA B PACTBOPE, €CIIM M3BECTHO, YTO IMJIOTHOCTH
MOTJIOMICHUST 3JIEKTPOMAarHUTHOTO M3JY4YE€HUSl C JUIMHOW BOJIHBI 275 HM Takoro pactBopa B

kioBere TommuHOW 10 cm coctaBnsier 13,4, a MosspHBI K03()(DUIIMEHT MOTJIOIIEHUS paBeH
13400.
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5.2.8. Hanucanue pedepara (oueHoYHOe cpecTBO Ne9)
Cnucoxk Tem Juis HanucaHus pedeparos:
KusHub, 1eSTENbHOCTD U HAyYHbIE pa0O0THI BBIIAIOIINXCSI OTEYECTBEHHBIX YUCHBIX-XHUMHKOB.
OU3NKO-XUMHUYECKUE METO/IBI AaHATTN3a B PA3IIUYHBIX 00JACTSIX IPOMBIILICHHOCTH.
Teopus poroaddexra.
XHUMHYECKUE METO/IbI AaHAJIN3A I10YBBI.
Merto1bl aHanM3a XUMUYECKOTO COCTaBa MUHEPAIBHON U MUTHEBOM BOJIBI.
DU3UKO-XUMUYECKHE METO/IBI AHAJIM3a METObl AaHAIIN3A JIEKAPCTBEHHBIX CPEJICTB.
MeToabl 3KCTpaKLUK B UCCIEA0BAHUN PAaBHOBECUH.

HpO6J'I€MBI KadecTBa ITMThEBOM BOABI.

© © N o gk~ wDdh -

[TpoMBINIIICHHBIE BPEIHBIC Ta3bl — 3arPS3HUTEIIN aTMOC(EPHI.
10. AHanu3 CHEroBOU BOJIBL.
11. XuMuveckuii aHaIu3 MOJIOKA M KUCJIIOMOJIOYHBIX MPOYKTOB.

12. OU3NKO-XUMHYECKHE METObI aHAJIN34a MUIICBLIX IIPOAYKTOB.
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